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httpManagement of limb ischemia in acute proximal
aortic dissection
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Charles C. Miller III, PhD,a,d Ali Azizzadeh, MD,a,b Hazim J. Saﬁ, MD,a,b and
Anthony L. Estrera, MD,a,b Houston and El Paso, Tex; and London, England
Background:Management of limb and other malperfusion syndromes is controversial in acute type A aortic dissection. We
assessed our hypothesis that urgent proximal aortic repair resolves most cases of limb ischemia without additional
peripheral revascularization.
Methods: We retrospectively reviewed operative cases of acute type A aortic dissection from 1999 to 2011. Our standard
technique involved urgent replacement of the ascending aorta and hemiarch. Persistent limb ischemia after aortic repair
was treated by bypass surgery. Comparisons between groups both with and without limb ischemia were made.
Results: We repaired 335 cases during the study period. Sixty-one patients had limb ischemia (18.2%), of whom 51
were classiﬁed with lower limb ischemia (15.2%). All patients with upper limb ischemia survived to discharge without
limb loss or death. Only 11 of the 51 patients with lower limb ischemia (21.6%) required peripheral revascularization
after aortic repair. There was one case of lower limb loss resulting from delayed recognition of persistent ischemia.
Renal dysfunction occurred in 21% of patients with isolated lower limb ischemia and in 31% of patients with
uncomplicated dissection (P [ .29). In-hospital mortality was 13.7% overall and 8.0% in patients with isolated lower
limb ischemia (P [ .89). There was no difference in long-term survival between isolated limb ischemia and uncom-
plicated cases (P [ .54).
Conclusions: Most cases of limb ischemia resolve after immediate repair of acute type A aortic dissection. There is no
difference in renal dysfunction or in-hospital or long-termmortality between patients with isolated limb ischemia and those
with nonmalperfusion dissection. If ischemia persists, limb salvage is successful if revascularization is expeditious. (J Vasc
Surg 2013;57:1023-9.)Aortic dissection is the most frequent and life-
threatening condition affecting the thoracic aorta, with
a reported incidence of 2.9 per 100,000 per year.1 If
untreated, approximately 50% of those with acute type A
aortic dissection (ATAD) will die within 48 hours of the
onset of symptoms, with 90% mortality within the ﬁrst
year.2,3 Limb and other end-organ ischemia, which affects
15% to 40% of patients, is caused by malperfusion from the
dissection ﬂap occluding or inducing thrombosis in branch
arteries.4,5 In 1935, Gurin and colleagues described the
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operative mortality of patients with aortic dissection with
end-organ ischemia has been well documented.4,5,7-9
Patients with ATAD are typically treated with urgent
sternotomy and graft replacement of the ascending aorta.
Persistent malperfusion after proximal aortic repair can be
treated with open or endovascular revascularization tech-
niques. Some groups advocate performing peripheral revas-
cularization prior to deﬁnitive proximal aortic repair
because of the reported higher postoperative mortality of
patients with end-organ ischemia.10-19 This may be
achieved using a number of techniques, including percuta-
neous aortic ﬂap fenestration, branch artery stenting, and
extra-anatomic bypass.
Our protocol for treating patients with ATAD with
limb ischemia comprises urgent proximal aortic repair
followed by intraoperative reassessment of extremity
perfusion by palpation of femoral pulses. Femoral artery
exploration is then performed if pulses are absent or
there are diminished extremity Doppler signals. No
additional imaging is usually required. When there is
unilateral femoral artery pulse deﬁcit on exploration,
we assume iliac occlusion and perform femorofemoral
bypass. Bilateral postoperative femoral pulse deﬁcit is
rare and is a harbinger for aortic occlusion. However,
we would consider intraoperative intravascular ultra-
sound studies and perform either aortobifemoral or
axillobifemoral bypass.1023
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using this approach in the management of patients with
ATAD and limb ischemia.
METHODS
With the approval of the Committee for the Protection
of Human Subjects, the local institutional review board, we
performed a retrospective analysis of patients admitted to
our practices over a 12-year period, between October
1999 and December 2011, for operative management of
ATAD.
We deﬁned ATAD as a subintimal tear involving the
ascending aorta and considered it acute if symptoms
occurred within 14 days of admission.3 Patients were
excluded from this study if they were admitted more than
14 days after the onset of symptoms. Patients with acute
intramural hematoma in the ascending aorta were included,
whereas those with chronic dissection were excluded. Diag-
nosis was established using contrast-enhanced computed
tomography scanning and pre- or intraoperative echocardi-
ography. All included patients had their diagnosis conﬁrmed
at operation.
From this group, a subset of patients with malperfusion
syndrome (MPS) were identiﬁed and classiﬁed into six cate-
gories: cerebral, spinal, myocardial, mesenteric, renal, and
limb. Aortic branch vessels perfused through the false
lumen were classiﬁed as patent, unless thrombosed. Postop-
erative acute kidney injury was deﬁned according to the
RIFLE (risk, injury, failure, loss, end-stage renal disease)
criteria.20,21 Patients may suffer from acute kidney injury
as a consequence of the dissection, but may not have renal
artery compromise. Therefore, renal ischemia was diag-
nosed only when there was radiological evidence of dissec-
tion causing renal artery stenosis or occlusion in addition to
clinical indicators. Limb ischemia was diagnosed by clinical
signs and symptoms. As a referral center, most patients
were transferred from outside hospitals, and only a few
had had imaging tests to evaluate the iliac or femoral
arteries. Computed tomography images were typically
brought with the patient on a computer disk and, most
commonly, included only the chest. We usually did not
repeat contrast imaging because of concern for renal injury
from another dye load. Primary outcome measures
included in-hospital mortality, need for peripheral revascu-
larization, limb loss, and renal failure.
Operative technique. Our treatment protocol in-
cluded urgent operation with cardiopulmonary bypass,
deep hypothermic circulatory arrest, and combined ante-
grade/retrograde cerebral perfusion as described previ-
ously.22,23 In patients with massive stroke or coma,
delayed aortic repair was performed at the discretion of the
surgeon and patient’s family, depending on degree of
recovery and prognosis.24 We found a reduction in
mortality and stroke with ascending and aortic arch repairs
using retrograde cerebral perfusion and deep hypothermic
circulatory arrest and, since 1993, have routinely adopted
it.22 Cardiopulmonary bypass was initiated via femoral
artery cannulation. Our preference for femoral vesselcannulation did not signiﬁcantly change over the course of
the study period. Although the cooling period is usually
less than 15 minutes, adequate femoral arterial inﬂow is
monitored by cerebral oximetry as well as bladder and
nasopharyngeal temperatures. Axillary artery cannulation
was used in cases of femoral artery pulse deﬁcit. Venous
cannulation was via vena cava or femoral vein. Superior and
inferior vena cava control was obtained and the patient was
cooled. Continuous retrograde cold blood cardioplegic
solution was administered via the coronary sinus, whereas
intermittent antegrade administration of cardioplegic was
via the coronary ostia after opening the aorta. A left
ventricular sump was inserted through the pulmonary vein.
After isoelectric electroencephalography, usually at 15
to 20C, bypass was discontinued and circulation arrested.
Retrograde cerebral perfusion was started via a superior
vena cava cannula. The ascending aorta was then opened
without cross-clamping and replaced with a Dacron graft.
The distal extent of repair was determined not by the pres-
ence of preoperative malperfusion, but rather by the condi-
tion of the transverse aortic arch. Our operative goal was to
resect the intimal tear, regardless of whether it was an entry
or re-entry tear. In our experience, most tears are in the
ascending aorta, not the aortic arch. Therefore, a beveled
anastomosis (hemiarch replacement) is sufﬁcient. If the
intimal defect is within the transverse aortic arch, most of
the entire arch is replaced.
After completion of the distal anastomosis, retrograde
cerebral perfusion was stopped and antegrade ﬂow was
begun via the femoral artery cannula. With the patient in
the Trendelenburg position, air and debris were ﬂushed
from the aorta through the open graft. Antegrade ﬂow
was begun via a side-arm cannula through the distal anas-
tomosis with the proximal graft clamped. Resuspension
of the aortic valve with or without aortic valve reconstruc-
tion was performed in most patients. In selected cases,
aortic valve replacement and coronary artery bypass surgery
were also undertaken. The patient was warmed to 36C
and the proximal anastomosis was completed. The patient
was weaned from bypass, cannulas were removed, and anti-
coagulation was reversed. Patients were reassessed intrao-
peratively after aortic repair for lower limb perfusion by
examination of femoral artery pulses and pedal Doppler
signals. We did not wait for rewarming or return to the
intensive care unit. If there were persistent or new signs
of lower limb malperfusion, the femoral artery was
explored and peripheral revascularization was immediately
performed, if needed. This consisted primarily of femorofe-
moral bypass for unilateral lower limb ischemia and axillo-
bifemoral bypass for bilateral ischemia.
Statistical analysis. Frequency analysis was performed
to assess differences in discrete variable comorbid condi-
tions. Continuous variables were compared between
groups by one-way analysis of variance. The Mann-
Whitney U test was used to assess the difference between
two independent groups when normal distributional
assumptions were not met. Otherwise, Student t-test was
used. P values were estimated using log-rank tests to
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survival. A P value < .05 was considered signiﬁcant.
Multivariate proportional-hazards (Cox) regression analysis
was used to perform pairwise contrasts between groups
with and without limb ischemia while controlling for other
covariates, such as age and gender. Patients with MPS
were assigned a number corresponding to the number of
ischemic vascular beds. The total number of perfusion
defects was then calculated for each patient as a measure
of perfusion defect burden (range, 0-6). P values for
comparison of perfusion defect burden between groups
with and without limb ischemia were calculated using the
Wilcoxon rank-sum test. All computations were performed
using SAS 9.2 (SAS Institute, Cary, NC).
RESULTS
During the 12-year study period, 335 patients were
admitted for operative management of ATAD (Table I).
Patients with intramural hematoma in the ascending aorta
constituted 13.4% of the group. There were 235 men
(70.1%) and 100 women (29.9%), with a mean age of
57.5 years (range, 20-89). The overall median time from
admission to surgery was 8.5 hours (range, 0-545). Patients
with limb ischemia had a shorter admission to surgery time
(mean, 13.1 hours vs 32.3 hours; P ¼ .007), but there was
no difference in mean length of stay in the intensive care
unit (mean, 9.6 days vs 9.0 days; P ¼ .677).
MPS complicated 121 of 335 (36.1%) cases (Table II).
Three of the 121 patients had no evidence of MPS before
surgery, but had ischemic bowel postoperatively. We do
not know whether this was due to thromboembolism,
a change in ﬂow pattern from the dissection, or unrecog-
nized MPS on admission. All patients classiﬁed as having
limb ischemia had symptoms and “hard” signs of severe
ischemia on physical examination, including pulse deﬁcits,
sensory or motor impairments, skin discoloration, coolness
to touch, and pain. Patients with transient limb ischemia
symptoms were not included if they had a normal extremity
physical examination in the immediate preoperative period.
Sixty-one patients had limb ischemia (18.2%), including 10
with upper limb ischemia (3.0%) and 51 with lower limb
ischemia (15.2%). With respect to the upper limbs, nine
patients had right limb ischemia (90.0%), with only one
case affecting the left side (10.0%). For the lower limbs,
12 patients had bilateral ischemia (23.5%) and 27 had
only left limb ischemia (52.9%). Of the 51 patients with
lower limb ischemia, 25 had isolated extremity ischemia
without other perfusion defects (49.0%). The remainder
had malperfusion of one or more other vascular beds,
including cerebral, spinal, coronary, mesenteric, and renal
end-organ ischemia. The mean number of perfusion defects
in patients with lower limb ischemia was 1.7 (median, 2)
vs 0.33 (median, 0) in those without limb ischemia (P <
.001).
No patient comorbid condition was associated
with occurrence of limb ischemia on admission. History
of peripheral arterial disease was associated with any
MPS (odds ratio [OR], 2.1; 95% conﬁdence interval[CI], 1.04-4.26; P ¼ .035), but lower limb ischemia was
not associated (P ¼ .187). Only one patient with lower
limb ischemia had undergone a previous intervention for
peripheral arterial occlusive disease. Of the presenting
symptoms, abdominal pain was more common in patients
with lower limb ischemia than in patients without (23.5%
vs 11.4%; P ¼ .003; Table II). Patients with intramural
hematoma were less likely to have lower limb ischemia
(2.0% vs 15.5%; OR, 0.11; 95% CI, 0.02-0.81; P ¼
.009). One patient with lower limb ischemia was classiﬁed
as having intramural hematoma in the ascending aorta. No
intimal tear was noted during proximal aortic repair.
However, a dissection ﬂap with patent false lumen was
noted in the descending thoracic aorta on contrast-
computed tomography (Fig 1). This patient suffered
from pain in the chest, back, and bilateral lower limbs,
with numbness and weakness in both legs, which resolved
after aortic repair.
The aortic arch required replacement in 12 cases
(3.6%), and the hemiarch, in 264 cases (78.8%). The aortic
root required reconstruction in 251 cases (74.9%) and
coronary bypass in 23 cases (6.9%). After proximal aortic
repair, all 10 patients with upper limb ischemia had resolu-
tion of their malperfusion. One patient had a negative right
brachial artery exploration after aortic repair. In 40 of the
51 patients with lower limb ischemia (78.4%), femoral
pulses returned postoperatively, whereas 11 patients
required peripheral revascularization after aortic repair
because of persistent pulse deﬁcits (21.6%; Table III).
Nine bypass procedures were performed immediately after
aortic repair in the same operative setting. Three required
leg fasciotomies and two had delayed recognition of per-
sistent limb ischemia, requiring revascularization the
following day. One of the patients with delayed revascular-
ization later required major amputation, whereas the other
recovered without incident. This was the only case of limb
loss in the cohort (2.0%). One other patient had a negative
femoral artery exploration. Finally, another patient who did
not have lower limb ischemia on admission required
femoral thrombectomy and endarterectomy at the site of
femoral artery cannulation after aortic repair.
Postoperative renal dysfunction occurred in 152 of 327
patients (46.5%). Only one patient with isolated upper limb
ischemia had an acute kidney injury. Patients presenting
with lower limb ischemia were more likely to have postop-
erative renal dysfunction than were the remainder of the
cohort (68.0% vs 42.6%; P ¼ .003). More patients in
the lower limb ischemia group required hemodialysis in
the postoperative period compared with patients without
leg ischemia (34.7% vs. 13.9%; P ¼ .001). However, after
patients with other perfusion defects are excluded, patients
with isolated lower limb ischemia did not have an increased
incidence of renal dysfunction compared with patients with
uncomplicated dissection (21% vs 31%; P ¼ .29).
Overall in-hospital mortality, including patients with
MPS, was 46 of 335 (13.7%). Combined mortality in
patients with upper and lower limb ischemia after aortic
repair was 14.8%. There were no postoperative deaths,
Table II. Univariate analysis of patient presentationa
Sign or symptom
All patients
(n ¼ 335) No MPS Any MPS P value
No lower limb MPS
(n ¼ 284)
Lower limb
MPS (n ¼ 51) P value
Chest pain (n ¼ 334) 290 (86.8) 194 (89.8) 96 (81.4) .029 245 (86.6) 45 (88.2) .747
Back pain (n ¼ 334) 145 (43.4) 96 (44.4) 49 (41.5) .607 121 (42.8) 24 (47.1) .568
Shortness of breath (n ¼ 334) 62 (18.6) 37 (17.1) 25 (21.2) .362 51 (18.0) 11 (21.6) .549
Abdominal pain (n ¼ 334) 38 (11.4) 15 (6.9) 23 (19.5) .001 26 (9.2) 12 (23.5) .003
Nausea and vomiting (n ¼ 334) 23 (6.9) 11 (5.1) 12 (10.2) .080 18 (6.4) 5 (9.8) .371
Hypotension 56 (16.7) 35 (16.3) 21 (17.8) .696 43 (15.1) 13 (25.5) .068
Rupture 55 (16.4) 34 (15.7) 21 (17.8) .615 47 (16.6) 8 (15.7) .878
MPS, Malperfusion syndrome.
aCategorical data shown as number (%); n ¼ 335 or number of patients with available data.
Table I. Patient demographics and univariate analysis of preoperative comorbid conditionsa
Variable
All
(n ¼ 335)
No MPS
(n ¼ 217)
Any MPS
(n ¼ 118)
P
value
No lower limb
MPS (n ¼ 284)
Lower limb
MPS (n ¼ 51)
P
value
Age at presentation 57.5 6 14.5 57.6 6 14.7 57.4 6 14.2 .916 57.8 6 14.5 56.1 6 15.1 .452
Male sex 235 (70.2) 147 (67.7) 89 (74.6) .192 195 (68.7) 40 (78.4) .160
Previous sternotomy (n ¼ 334) 32 (9.6) 18 (8.3) 14 (12.0) .277 28 (9.9) 4 (8.0) .680
CAD (n ¼ 334) 74 (22.2) 45 (20.8) 29 (24.6) .431 64 (22.6) 10 (19.6) .634
Previous myocardial infarction 12 (3.6) 4 (1.8) 8 (6.8) .020 9 (3.2) 3 (5.9) .337
Previous stroke (n ¼ 333) 25 (7.5) 11 (5.1) 14 (11.9) .024 20 (7.1) 5 (9.8) .499
PAD (n ¼ 334) 35 (10.5) 17 (7.9) 18 (15.3) .035 27 (9.5) 8 (15.7) .187
Previous peripheral arterial bypass 4 (1.2) 2 (0.9) 2 (1.7) .534 3 (1.1) 1 (2.0) .584
COPD (n ¼ 331) 89 (26.9) 55 (25.7) 34 (29.1) .510 77 (27.4) 12 (24.0) .617
Known HTN (n ¼ 334) 277 (82.9) 180 (83.0) 97 (82.9) .992 238 (83.8) 39 (78.0) .315
Street drug use 17 (5.1) 13 (6.0) 4 (3.4) .300 14 (4.9) 3 (5.9) .775
Bicuspid aortic valve (n ¼ 334) 17 (5.1) 10 (4.6) 7 (6.0) .586 16 (5.6) 1 (2.0) .281
Admission GFR <50 66 (19.7) 42 (19.4) 24 (36.4) .829 53 (18.7) 13 (25.5) .259
CAD, Coronary artery disease; COPD, chronic obstructive pulmonary disease; GFR, estimated glomerular ﬁltration rate (Cockcroft-Gault formula in
mL/min); HTN, hypertension; MPS, malperfusion syndrome; PAD, peripheral arterial disease.
aCategorical data shown as number (%) and continuous data as mean 6 standard deviation; n ¼ 335 or number of patients with available data.
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ischemia. Of the 51 patients with lower limb ischemia, there
were nine in-hospital deaths (17.7% with vs 13.0% without;
P¼ .378). Among the nine deaths, one was caused by aortic
rupture and seven were caused by concomitant mesenteric,
myocardial, or cerebral malperfusion.
Preoperative upper and lower limb ischemia was not
a risk factor for hospital mortality on multivariate analysis
(OR, <0.001 and 1.07; 95% CI, 0.41-2.83; P ¼ .885).
After removal of patients with other perfusion defects,
such as mesenteric and myocardial ischemia, in-hospital
mortality occurred in only 2 of 25 patients with isolated
lower limb ischemia (8.0%), which was not signiﬁcantly
different from the rate for uncomplicated patients (P ¼
.89). Analysis of long-term survival distribution curves
(Fig 2) showed no difference between patients with iso-
lated limb ischemia and uncomplicated patients (P ¼ .54).
DISCUSSION
Isolated limb ischemia is an uncommon primary
presentation of aortic dissection,25-29 but it can occur in
conjunction with other perfusion defects. Although several
studies suggest that limb ischemia predicts higher mortality
in univariate models,4,7,30 care must be taken into accountfor other types of MPS in the analysis. In our study, limb
ischemia is associated with malperfusion of other vascular
beds, but does not, in isolation, predict higher mortality
or acute kidney injury. Half of our patients with lower
limb ischemia had malperfusion of other end organs. We
believe that rupture and other perioperative malperfusion
syndromes, especially coronary and mesenteric ischemia,
drive the mortality rate in patients with complicated aortic
dissections.
Femoral pulse deﬁcit implies iliac artery obstruction and
seems to be well tolerated in the short term. This is likely
due to one or more ameliorating anatomic features of
dissection, including the presence of a dynamic ﬂap obstruc-
tion allowing intermittent ﬂow, partial obstruction from
a static dissection ﬂap, or the presence of sufﬁcient collat-
erals, including iliolumbar, internal iliac, deep circumﬂex,
epigastric, and deep femoral arteries.31,32 Our study
supports ﬁndings that extremity ischemia will resolve after
proximal aortic repair in most cases.9,33,34 Only 21.6% of
patients with lower limb ischemia required peripheral revas-
cularization after proximal aortic repair. All patients with
preoperative upper limb ischemia had postoperative resolu-
tion of their symptoms. By proceeding directly to aortic re-
pair, we avoided unnecessary peripheral revascularization
Fig 1. Computed tomography image of a patient with an intra-
mural hematoma in the ascending aorta and a dissection ﬂap with
luminal irregularity in the descending thoracic aorta. The patient
presented with lower limb ischemia, but recovered without
requiring peripheral revascularization after proximal aortic repair.
No intimal defect was noted in the ascending aorta or transverse
arch at operation.
Table III. Data for patients who underwent peripheral
bypass
Patient
no. Bypass
Survival to
hospital
discharge
Limb
salvage Other MPS
1 Axillobifemoral No — Mesenteric
2 Femorofemoral Yes Yes —
3 Femorofemoral Yes Yes —
4 Femorofemoral Yes No —
5 Femorofemoral Yes Yes Renal
6 Femorofemoral Yes Yes —
7 Axillounifemoral No — Coronary
8 Femorofemoral Yes Yes —
9 Femorofemoral Yes Yes —
10 Aortobifemoral No — Coronary,
mesenteric
11 Femorofemoral Yes Yes —
MPS, Malperfusion syndrome.
Fig 2. Kaplan-Meier survival curves for patients with no malper-
fusion syndrome (MPS) on admission and patients with isolated
lower limb ischemia.
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period between peripheral revascularization and proximal
aortic repair, which can be as high as 33%.35We recommend
axillobifemoral bypass for the uncommon cases of persistent
bilateral lower limb ischemia and femorofemoral crossover
bypass for unilateral cases. Endovascular revascularization,
including percutaneous aortic fenestration and branch
artery stenting, has also been described.12,15,19
Nonlimb, end-organ malperfusion is an independent
predictor of postoperative morbidity and mortality.4 This
led several groups to advocate immediate percutaneous
peripheral vascular revascularization with either aortic fenes-
tration or branch vessel stenting prior to proximal aortic
repair.36 Deeb et al,35 in a series of 24 patients with liver,bowel, kidney or limb ischemia, reported a reduction in
mortality from 89% in historical controls to 25% with this
revascularization-ﬁrst approach.36 In an updated series,
the same group reported higher mortality on univariate
analysis in patients with limb ischemia than in uncompli-
cated patients (34.1% vs 16.1%; P ¼ .01).15 Other authors
also reported higher mortality in patients presenting with
limb ischemia.4,30,37 However, in these studies, it is unclear
how many of the patients with limb ischemia also had
mesenteric or other malperfusion syndromes. We found
that patients presenting with lower limb ischemia were
signiﬁcantly more likely to have other malperfusion
syndromes than those without limb ischemia. Thus, lower
limb ischemia can be used as a sign of more extensive dissec-
tion and should prompt evaluation for other perfusion
defects, especially mesenteric ischemia.
The pathophysiology of renal dysfunction in aortic
dissection is unclear as many of our patients had acute
kidney injury, but few patients had radiographic evidence
of renal artery obstruction (2.1%). This may be either
a result of underrecognition of dynamic dissection ﬂap
obstruction involving the renal arteries13 or a consequence
of hypotension or nephrotoxic humeral factors. In our
previous work, we noted that skeletal muscle ischemia plays
a signiﬁcant role in renal dysfunction after elective thoracic
aortic repair.38,39 It remains unclear if earlier peripheral
revascularization with reduction of organ ischemia would
reduce the incidence of renal dysfunction and need for
hemodialysis as advocated by some.11 In this study, isolated
limb ischemia was not a risk factor for acute kidney injury.
Several limitations of this study are inherent in its retro-
spective design. Preoperative limb ischemia was diagnosed
on clinical grounds, often without radiological testing,
such as duplex scanning, because of the urgent nature of
the management. Most of our patients are transferred
from other hospitals without pelvic or lower extremity
imaging and we do not repeat contrast imaging because of
concern for excessive dye loads. We recognize that there
are varying degrees of limb ischemia and that some cases
likely involved dynamic obstruction by the dissection ﬂap.
Although all patients classiﬁed as having limb ischemia had
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was not quantiﬁed. In addition, some patients with limb
ischemia may have been missed because limb weakness,
transient unilateral paralysis, and paraparesis were difﬁcult
to attribute to ischemia as many patients also had hypoten-
sion or peripheral pulses that were difﬁcult to palpate
because of body habitus. Spinal malperfusion also presents
as lower limb paralysis or paraparesis and can sometimes
be difﬁcult to differentiate from leg ischemia in obtunded,
hypotensive, critically ill patients. Nevertheless, as a single-
institution study from a cohesive group, the strength of
this study lies in its relatively large contemporary cohort
treated using the same technique of immediate proximal
aortic repair. This facilitates internal comparisons between
the groups with and without limb ischemia. It is unclear
how our technique of aortic repair inﬂuenced limb ischemia
outcomes, for example, our preference for retrograde cere-
bral perfusion and selective axillary artery cannulation.
CONCLUSIONS
Immediate proximal aortic repair was associated with
favorable outcomes in patients with limb ischemia and
ATAD. Limb ischemia, without other malperfusion
syndromes or aortic rupture, was not a risk factor for renal
dysfunction or death. However, it may be considered
a marker for a greater extent of dissection and other mal-
perfusion syndromes. Peripheral revascularization was
unnecessary in nearly 80% of patients after proximal aortic
repair. Femoral pulses should be re-evaluated immediately
after proximal aortic repair, especially when presenting
symptoms include abdominal pain, leg pain, weakness, or
numbness. In the unlikely case of persistent limb ischemia
after aortic repair, limbs can be salvaged if revascularization
is performed expeditiously.
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